Introduction
In a previous studyW dealing with saturated aqueous uni-univalent single and mixed electrolytes, a comparison between the mean activity coefficients obtained from Pitzer t s equation with those from solubility has been reported. The present work deals with two mixtures of uni-bivalent electrolytes having one ion in coimnon; NaCl + Na 2 SO4 and NaCl + MgC1 2 .
For several reasons these two systems were chosen to be investigated. Apart from being 2-1 charge type electrolyte mixtures for which we wish to test the validity, at high temperatures and ionic strengths, of the recent equations developed for mixed systems, 24 Na 2 SO 4 and MgC12 are the predominant salts in addition to NaCl in many geochemical brines. Also the single electrolytes composing these two mixtures have been studied over a wide range of temperatures providing data to calculate the values of the activity coefficients in both mixed systems.
Data and Equations
For the system NaCl + Na 2 SO 4 , the solubilities of each component in the mixture from 25 up to 100°C are taken from Seidel1 5 while Shroeder et al.. (6) measured the solubility of Na 2 SO4 from 150 to 350°C.
The ion-interaction model gives the mean activity coefficient of. 
Here B, the second virial coefficient, is defined as
(2) MX C M 2 X 9 the third virial coefficient, is defined as 
where 0), and C are specific parameters for the M 2 X electrolyte.
Corresponding expressions apply for the NY component. The mixing parameter, exy, arises from the differences in short-range interaction between unlike and like pairs of ions of the same sign, and in many cases its effect on the activity coefficient is negligible. Similarly, arises from triple interactions and is also often negligible.
The ionic strength, I, is in this case, of course, equal to m2 + 3m1 .
The empirical parameters ct and b have their conventional values, 2.0 and 1.2 kg½/mole, respectively. The activity coefficient of NaCl in this mixed system is given by a similar equation which is a mere transposition of the equation given below for NaCl in NgC12.
Recently Rogers and Pitzer 7 measured the heat capacity of aqueous Na2 SO4 to 200°C and combined their results with literature data at lower temperature to provide equations for the enthalpy and heat capacity as well as for the partial molar heat capacity at zero molality. They also give the temperature-dependent equations for the virial coefficients (0)1 (l)J and C for the heat capacity.
The ion-interactions parameters (0) and C4 for Na 2 SO4 (have been calculated by integration of these equations, the required 
where K5 = -22.6187 and 1(6 = -0.094327
The mixing parameters, 0 and , in the absence of any literature data at high temperatures, have been assumed to be equal to -0.02 and 0.004, respectively, these values being those at 25°C from Pitzer. '3
The ion interaction parameters for pure NaCl have been taken from Silvester and Pitzer. which is related to the mean activity coefficient by
The values of the activity coefficient for NaC1 in the mixed system In structural terms this effect is a repulsive increment in the Mg-Cl interaction which raises the activity coefficient of the Cl ion and thus affects the mean activity coefficient of NaCl. While this explanation is, undoubtedly, over simplified, it is interesting that the ion-interaction equations for mixtures do reproduce the observed behavior quite accurately even in this region of initially unexpected behavior.
Tables giving details of calculated results for the NaC1-Na 2 SO4 system are included in the Appendix. The last column gives references to the individual investigators of solubility studies. •.zr 
